One of the problems appearing at the spectroscopic investigation of iodine molecule is to study mechanisms and efficiency of electron-vibrational energy relaxation. This investigation may be interesting both from scientific and applied points of view: it can help in content optimizing of gaseous mixture used as an active medium of iodine lasers, for example. As a result of specific features of the iodine molecule's potential curves only high vibrational levels of J>fi>£state ( V'= 100 + 200) can be populated {and consequently investigated) by one photon excitation [1] . The aim of this paper is investigation of mechanisms and efficiency of electron-vibrational energy relaxation in iodine molecule with aid of two-colour laser photoexc itat ion.
For this problem decision a polychromatic dye laser was developed which is emitting simultaneously two wavelengths independently tunable inside the broad spectral region demanded for this experiment. The active medium is pumped by commercial nitrogen laser. Radiation of both wavelengths is focused inside the cell with pure iodine vapour or its mixture with buffer gas.
Luminescence spectra of Iz molecules is recorded being excited by the radiation of various sets of wavelengths (i.e. for different levels initial for relaxation) and for various pressure of buffer gas (i.e. for different efficiency of excited levels decay). Registered luminescience spectra were compaired with computer simulated ones. Recorded luminescience spectrum of iodine vapour excited by the light of At -560 nm and y^=420 no simultaneously (1), (2) A strong t r a n s i t i o n a t /3~326nm i s observed. According t o sel e c t i o n s r u l e s f o r d i p o l e t r a n s i t ions only 12 1 DO&--~XC& ) t r a ns i t i o n i s permitted i n t h i s s p e c t r a l region. E x c i t a t i o n of W h s t a t e from B& i s forbidden a s known. So it i s i n t e r e s t i n g t o f i n d out t h e reason of mentioned band appearence i n t h e iodine vapour luminescence spectrum a t t h e c o n d i t i o n s of our experiment. W e discussed t h r e e p o s s i b i l i t i e s : i ) luminescence from DO& s t a t e , being populated by two s t e p photoexcftation through another s t a t e , formed as a r e s u l t of iodine atoms recombinat ion ; ii) luminescence from DO& s t a t e , populated by two s t e p photoe x c i t a t i o n through BOA s t a t e perturbed by t h e s t a t e of o t h e r symmetry; i i i ) luminescence from DO& state, populated by c o l l i s i o n a l l y induced t r a n s i t i o n s from E a s t a t e . Polychromatic l a s e r used i n our expirements p e r m i t s t o vary independently t h e i n t e n s i t y of each l a s i n g l i n e . This g ives an a b i l i t y t o measure t h e dependence of luminescence i n t en s i t y of i o d i n e vapour ( Rd326 nm) on t h e i n t e n s i t y of e x c i ted l i g h t ( A, =560 nm and /2:, =420 nm). Experimental d a t a show, t h a t t h e i n t e n s i t y of luminescence IL ( A d 3 2 6 nm) is a l i n e a r function of t h e excited l i g h t i n t e n s i t y ( o f both l i n e s ) . Supp o s i t i o n t h a t process ( i )
a d i c t s t o t h i s experimental r e s u l t because both d i s s o c i a t i o n of i o d i n e molecule and e x c i t a t i o n from t h e intermediate s t a t e would be forced by t h e 1 i g h t 2 =420 nm. I t should l e a d , a t f i r s t , t o square dependence of t h e luminescence i n t e n s i t y from D s t a t e on t h e i n t e n s i t y of t h e laser beam
2 =420 nm; a t second -t o t h e independence of IL ( 2 -326 nm) t h e i n t e n s i t y of t h e second laser beam 2 = 5 6 0 nm. Populating of DO& s t a t e , stimulated by c o l l i s i o n s with iodine molecules i n process ( i i ) i s u n l i k e l y probable reason of I2 liminescence ( 
2-326 nm). The p r e s s u r e of i o d i n e vapour i n t h e experiment was P ( I 2 ) = 0 . 2 Torr, s o estimated p r o b a b i l i t y of t h i s process is n o t higher than 3*10s s-1. This value i s t e n times l e s s than t h e least p r o b a b i l i t y of r a d i a t i v e t r a ns i t i o n from ion-pair states. More Chan t h a t , according t o t h e l i t e r a t u r e d a t a , t h e lowest ion-pair s t a t e D'2g is populated most e f f e c t i v e l y i n t h e interconversion p r o c e s s even f o r very s m a l l pressure of r e l a x a t o r . The r a d i a t i v e t r a n s i t i o n from t h i s s t a t e is s i t u a t e d a t 2-342 nm. In our experiments t h e luminescence of iodine vapour i n t h i s s p e c t r a l region i s weak ( s e e f i g . 1 ) . So t h e most probable reason of t h e luminescence a t 326 nm appearence i s two-step photoexcitation of DO&-state of iodine molecule through BOA-state, mixed with t h e s t a t e of t h e o t h e r symmetry ( als o r a'0:
) .
These s t a t e s can couple through t h e hyperfine nuclear magnetic i n t e r a c t i o n .
When two-step photoexcitation i s used of t h e i o d i n e vapou r i n mixture with helium an i n t e n s i v e band Iz(D'Ze-->A'2u) appears with 2-342 nm ( s e e f i g . 2 ) . I n c r e a s e of D-->X luminescence i n t e n s i t y ( R b 3 2 6 nm) is observed a l s o , which is forced by processes of e l e c t r o n r e l a x a t i o n from t h e upper stat e s . But with t h e i n c r e a s e of noble g a s p r e s s u r e t h e decrease of D-->X luminescence i s observed. I t is connected with c o l l is i o n a l l y induced r e l a x a t i o n from D-state.
Consider main processes, connected with energy r e l a x a t i o n of t h e e x c i t e d iodine molecule a t t h e two-step population of E O~, DO&, lj lP s t a t e s . According t o l i t e r a t u r e d a t a it i s p o s s i b l e t o n e g l e c t t h e processes of nonradiational decay of ion-pair s t a t e s i n c o l l isions with helium.
Luminescence i n t e n s i t i e s f o r corresponding t r a n s i t i o n s can be w r i t t e n i n t h e following form:
ID-->X=(ND+CEI ~E K~c H B I ) K~/ ( K~+ ( K~+ K~)
[He])
Comparing t h e i n t e n s i t i e s 1 2 ( D --> X ) and Iz(D'-->A') extrapol a t e d t o zero helium pressure, ( s e e f i g , 3 ) we f i n d o u t , t h a t not more than 20% of t h e energy of e x c i t a t i o n pass through Ds t a t e . The r a t e constant of c o l l i s i o n a l y induced e x c i t~t i o n energy decay from E-state can be measured i f t h e r a d i a t i v e l i f e t i m e of t h i s s t a t e i s known. I t is known from [ 2 , 3 ] mately 4 t i m e s higher than i n t h e c a s e of iodine molecule e x c i t a t i o n through E s t a t e . D i f f e r e n t e l e c t r o n -v i b r a t i o n a l l e v e l s of ion-pair s t a t e s were s e l e c t i v e l y fopulated with a i d of polychromatic dye l a s e r .
Population of DOu-s t a t e i s observed a t two-colour photoexcit a t i o n through BOZ-state, which i s connected with mixing of t h e last s t a t e of o t h e r symmetry. Rate c o n s t a n t s of e l e c t r o nv i b r a t i o n a l r e l a x a t i o n from D-and E -s t a t e s a r e measured i n mixture of iodine vapour with helium.
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